**INTRODUCTION:** Most testing of implant gels are performed by manufacturers and results are held in the private domain. Consequently, little is known about the mechanical response of current silicone gels under physiological conditions, and whether they maintain their cohesiveness once implanted. Our aim was to determine whether the viscoelastic properties of these gels changed at body temperature and over a range of oscillatory frequencies, which correlate with activities like walking or jogging.

**METHODS:** Tests were performed on Mentor MemoryGel and MemoryShape, and Allergan regular gel and Style 410 implants. Gel samples were tested on a strain-controlled rheometer (ARES-G2 TA Instruments). A series of temperature sweeps (5^o^C to 75^o^C) were performed at a fixed oscillation frequency of 10 rad/s. Separate frequency sweep tests (from 10^--3^ to 628 rad/s) were performed at 25^o^C. We report both the elastic or storage modulus of the material, G′ (a measure of the object's resistance to elastic deformations), and the loss modulus G′′ (reflecting the viscous dissipation of energy).

**RESULTS:** With increasing temperature, Allergan's cohesive gel demonstrated minimal change in its loss and elastic moduli. Allergan's highly cohesive gel showed a substantial increase in its elastic modulus (G' values showed 60% increase from 5^o^C to 75^o^C) and a negligible change in its loss modulus. Comparing the two companies' highly cohesive gels, Allergan's showed higher values of elastic modulus and higher sensitivity to temperature changes compared to Mentor's. The elastic modulus increased by 11% from room to body temperatures (25^o^C-37^o^C) for Allergan's highly cohesive gel while the Mentor sample showed only a 6% increase. The frequency sweep tests revealed that all four gels showed similar values of loss modulus, however the highly cohesive gels were more 10 times more elastic than the standard cohesive gels. The entire dynamic mechanical response of these gels can be modeled quantitatively by a four parameter rheological model, known as the Fractional Kelvin-Voigt model.^1^

**CONCLUSION:** These rheological tests allow the mechanical properties of current silicone gel implants to be determined quantitatively and unambiguously over a wide range of relevant temperatures and deformation frequencies. Four viscoelastic model parameters can be used to compare different implant formulations with one another and also with reported values for breast tissue.^2,3^ This comparison may help guide patient and surgeon expectations for implant performance *in vivo.*
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